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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] Embodiments of the present invention relate to a mobile 
telecommunication system. More particularly, embodiments of the present invention 
relate to a data transmission on a medium access control (MAC) layer. 

2. Background of Related Art 

[0002] A medium access control (MAC) layer of IMT-2000 may be coupled to a 
physical (PHY) layer, a radio link control (RLC) layer, and a radio resource control 
(RRC) layer. The MAC may transmit data generated from a plurality of upper layers to a 
lower layer through an allocated transport channel. More specifically, the MAC may 
select a suitable transport channel for a data transmission request of each upper layer. 
The MAC may efficiendy allocate a transmission amount to a plurality of logical 
channels mapped with a transport channel. 

[0003] Each of the plurality of logical channels mapped with the one transport 
channel may have a priority. The MAC may perform a transport format combination 
(TFC) selection process in which data of the logical channel having a highest priority is 
transmitted. The TFC of the MAC layer may be controlled by the RRC layer. 

[0004] Retransmission requests may be sent when all the data has not been 
properly transmitted. However, in disadvantageous arrangements, data at a specific 
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logic channel may not respond to a re-transmission request and therefore the 
transmitting system may become deadlocked. 

SUMMARY OF THE INVENTION 

5 [0005] Embodiments of the present invention may solve at least the above problems 

and/or disadvantages and to provide at least the advantages described hereinafter. 

[0006] Embodiments of the present invention may provide a data transmission 
method on a MAC layer of a mobile telecommunication system capable of stably 
transmitting data by performing a TFC selection process based on priority of logical 
10 channels and a characteristic of data to be transmitted. 

[0007] Embodiments of the present invention may provide a data transmission 
method in a radio system that matches data of a plurality of logical channels to one 
transport channel. The method may include receiving information relating to a data 
amount of a buffer and a characteristic of data to be transmitted from each logical 
15 channel. The method may also include selecting data from a specific logical channel 

based on priorities of each channel and the data characteristic. For example, the data 
characteristic may represent whether re-transmission data exists or whether the re- 
transmission data does not exist. The existence of re-transmission data may be 
represented by a "True" indication. The absence of re-transmission data may be 
20 represented by a "False" indication. 

[0008] Information of each logical channel may be included in a 
MAC_STATUS_RESP Primitive that is transmitted to the transport layer. That is, the 
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MAC__STATUS_RESP Primitive may include information representing an amount of 
re-transmission data. The selecting of the data of a specific logic channel may include 
judging whether a logical channel includes re-transmission data and selecting logical 
channels based on priorities of corresponding logical channels if the logical channels 
5 include re-transmission data. The judging whether a logical channel includes re- 

transmission data may be based on a "True" indicator or a "False" indicator. 
[0009] Embodiments of the present invention may also provide a data transmission 
method in a radio system by matching data of a plurality of logical channels having 
respective priorities to one transport channel. Data of a specific logical channel may be 

10 selected by the transport channel and transmitted according to a priority of each logical 

channel and whether re-transmission data exists. 

[0010] A logical channel having re-transmission data may be endowed with a higher 
priority than another logical channel that does not have any re-transmission data. 
Thereby data of the logical channel having the re-transmission data may be transmitted 

15 first. If there is a plurality of logical channels having re-transmission data, then the 

selection of a specific logical channel may be based on priorities of corresponding logical 
channels. If a logical channel having re-transmission data does not exist, then the 
selection of a specific logical channel may be based on priorities of each logical channel. 
[0011] Additional advantages, objects, and features of the invention will be set forth 

20 in part in the description that follows and in part will become apparent to those having 

ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying drawings illustrate arrangements and embodiments of the 
present invention and serve to explain principles of the invention. In the following 
drawings, like reference numerals represent like elements and wherein: 

[0013] Figure 1 is a view showing primitives between a MAC layer and an RLC layer 
according to one arrangement; 

[0014] Figure 2 shows a mapping relation between a logical channel and a transport 
channel according to one arrangement; 

[0015] Figure 3 is a flow chart showing a data transmission method on a MAC layer 
according to one arrangement; 

[0016] Figure 4 is a flow chart showing a data transmission method on a MAC layer 
according to one arrangement; 

[0017] Figure 5 shows primitives between a MAC layer and an RLC layer according 
to an example embodiment of the present invention; 

[0018] Figure 6 is a flow chart showing a transmission method on a MAC layer 
according to an example embodiment of the present invention; 

[0019] Figure 7 is a flow chart showing a data transmission method on a MAC layer 
according to an example embodiment of the present invention; and 

[0020] Figure 8 is a flow chart showing a data transmission method on a MAC layer 
according to an example embodiment of the present invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0021] Figure 1 is a view showing primitives between a MAC layer and an RLC layer 
according to one arrangement. Other arrangements are also possible. As shown, each 
logical channel and transport channel may exchange a MAC_DATA Primitive and a 
MAC_STATUS Primitive between a MAC layer and an RLC layer for exchanging data 
to be transmitted, A primitive for exchanging transmission/ reception information 
between an upper layer and a lower layer as an order form and a data form may provide 
a request, an indication, a response, a confirm, etc. between the upper layer and the 
lower layer. 

[0022] A MAC_DATA_IND Primitive may be used when data in a current buffer of 
a selected logical channel is required to be transmitted after the MAC TFC selection 
process. The logical channel may transmit protocol data units (PDU) to the transport 
channel using a MAC_DATA_REQ Primitive according to the request. 

[0023] A MAC_STATUS_IND Primitive may be used such that the transport 
channel informs each logical channel of a size and a number of PDUs transmittable in 
the logical channel. A MAC_STATUS_RESP Primitive may be used so that each logical 
channel informs the transport channel of a data amount in a current buffer. 

[0024] Figure 2 shows a mapping relation between logical channels and a transport 
channel according to one arrangement. Other arrangements are also possible. As 
shown, a transport channel is connected with a physical channel at a ratio of one to one. 
Additionally, the transport channel is mapped to three logical channels. 
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[0025] An example data transmission method on a MAC layer will now be described 
with respect to Figures 3 and 4. Figure 3 is a flow chart showing a data transmission 
method on a MAC layer according to one arrangement. Other arrangements are also 
possible. As shown, each logical channel has a priority. For example, a fifth logical 
5 channel has a Priority 1, a sixth logical channel has a Priority 2, and a seventh logical 

channel has a Priority 3. The sixth logical channel may also have two PDUs in a buffer 
and the fifth and seventh logical channels may not have any data in buffers. 
[0026] As shown, the physical channel may inform the transport channel of a 
connection frame number (CFN) value (S101). The transport channel then compares 

10 the CFN value with a transmission time interval (TO) value (SI 02). If the two values are 

consistent with each other, then data transmission may be allowed. In order to perform 
the TFC selection process, the transport channel transmits a MAC_STATUS_IND 
Primitive (S103-S105) to each logical channel (i.e., the fifth through seventh logical 
channels) including a PDU_size response field and a No_PDU field. The PDU_size 

15 response field represents a size of currendy transmittable PDUs. The No_PDU 

response field represents the number of transmittable PDUs. Each logical channel 
responds with a MAC_STATUS_RESP Primitive (S106-S108) to the transport channel. 
The MAC_STATUS_RESP Primitive includes a buffer occupancy (BO) response field 
representing an amount of data in the current buffer. 

20 [0027] The transport channel performs the TFC selection process based on the data 

amount and the channel priority informed by each channel (SI 09). The transport 
channel may request data transmission from the logical channel having higher priority 
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and more data to be transmitted. In this example, since two PDUs exist in the sixth 
logical channel and no data exists in the fifth and seventh logical channels, the transport 
channel requests data transmission from the sixth logical channel (SI 10). The sixth 
logical channel transmits two PDUs based on the request of the transport channel 
5 (Sill). The transport channel may then transmit the two received PDUs (from the 

sixth logical channel) to a receiving end through the physical channel (SI 12). 
[0028] If data loss occurs during the transmission, a re-transmission may be 
requested from a peer (SI 13). After the sixth logical channel receives the re- 
transmission request from the peer, data may be transmitted by a method such as shown 
10 in Fig. 4. 

[0029] As shown in Fig. 4, the physical channel informs the transport channel of a 
CFN value (S201). The transport channel compares the CFN value with a TTI value of 
the transport channel (S202). If the two values are consistent with each other, then a 
size and number of currendy transmittable PDUs are informed to the logical channels 

15 using the MAC_STATUS_IND Primitive (S203-S205). Each logical channel responds 

to the transport channel using the MAC_STATUS_RESP Primitive (S206-S208). The 
response indicates a data amount of the respective internal buffers 

[0030] The transport channel performs a TFC selection process based on the data 
amount and channel priority. In this example, the transport channel performs the TFC 

20 selection process and selects the fifth logical channel which has the highest priority and 

the greatest data transmission amount (S209). The fifth logical channel having a higher 
priority than the sixth logical channel is requested to transmit the PDUs (S210). The 
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PDUs of the fifth logical channel are input to the transport channel (S211) to be 
transmitted to the receiving end through the physical channel (S212). 

[0031] When performing the MAC TFC selection process, data of the fifth logical 
channel having a higher priority is transmitted so that the sixth logical channel cannot 
respond to a re-transmission request. Therefore, a smooth data transmission does not 
always occur, and abnormal RLC procedures such as an RLC reset and an RLC SDU 
discard may be generated in the sixth logical channel (S213). 

[0032] According to the above-described data transmission method on the MAC 
layer, data transmission may be performed based on priorities of the logical channels in 
the TFC selection process. Therefore, at the time of a re-transmission request, data of a 
specific logical channel cannot respond to the re- transmission request and the 
transmitting system may become deadlocked. 

[0033] Embodiments of the present invention may provide a method for normal 
data transmission by performing a TFC selection process with reference to a response 
field representing a data characteristic. 

[0034] Embodiments of the present invention may provide a radio data transmission 
method that includes receiving information corresponding to a data amount of a buffer 
and a characteristic of data to be transmitted from a plurality of logical channels. The 
method may also include selecting data to transmit from one of the logical channels 
based on priorities of each channel and the respective data characteristic of that channel. 

[0035] Figure 5 shows primitives between a MAC layer and a RLC layer according to 
an example embodiment of the present invention. Other embodiments are also within 
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the scope of the present invention. As shown in Figure 5, each logical channel responds 
to a received MAC_STATUS_IND Primitive by transmitting a MAC_STATUS_RESP 
Primitive including a data characteristic and a data amount to a transport channel. That 
is, each logical channel may transmit a MAC_STATUS_RESP Primitive including a 
5 response field (Is Retransmitted) representing whether re-transmission data is included 

in currently transmitted data or not, and a response field (Num of Retransmitted) 
representing a re-transmission data amount. The response field (Is Retransmitted) may 
include a "True" indication representing re-transmission data and a "False" indication 
representing no re-transmission data. 
10 [0036] Figure 6 is a flow chart showing a transmission method on a MAC layer 

according to an example embodiment of the present invention. Other operations, 
orders of operations and embodiments are also within the scope of the present 
invention. 

[0037] In this example embodiment, three logical channels, namely a fifth logical 
15 channel, a sixth logical channel, and a seventh logical channel, are mapped to one 

transport channel. The fifth logical channel has a Priority 1, the sixth logical channel has 
a Priority 2, and the seventh logical channel has a Priority 3. 

[0038] In this example, the sixth logical channel may have two PDUs in an internal 
buffer to be re-transmitted. The fifth logical channel may have three PDUs to be 
20 transmitted, and the seventh logical channel may not have any data to be transmitted in 

an internal buffer. 



9 



P-0592 

[0039] As shown, a physical channel may transmit a CFN value to a transport 
channel (S301). The transport channel compares the CFN value with a TTI value of the 
transport channel (S302). If the two values are consistent with each other, then data 
transmission to the physical channel is allowed. Therefore, the transport channel 
transmits a MAC_STATUS_IND Primitive to each logical channel (S303-S305). In 
response, each logical channel transmits a MAC_STATUS_RESP Primitive (S306-S308) 
to the transport channel. The MAC_STATUS_RESP Primitive may include a response 
field representing a data amount (buffer occupancy: BO) existing in a current logical 
channel, a response field (Is Retransmitted) representing whether data to be re- 
transmitted now exists, and a response field (Num of Retransmitted) representing an 
amount of data to be re-transmitted. 

[0040] The transport channel may perform the TFC selection process based on the 
priorities and the data characteristics transmitted in the MAC_STATUS_RESP Primitive 
from each logical channel (S309). The TFC selection process may be performed so that 
logical channels having re-transmission data may have a higher priority than the other 
logical channels not having re-transmission data. 

[0041] Stated differendy, the transport channel may perform the TFC selection 
process by prioritizing re-transmission data. In this example, the transport channel 
requests (or selects) data transmission from the sixth logical channel since it has re- 
transmission data even though the fifth logical channel has a higher priority and more 
data than the sixth logical channel (S3 10). The re- transmission data may be forwarded 
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from the sixth logical channel to the transport channel (S311) and the transport channel 
may forward the re-transmission data to the physical channel (S3 12). 

[0042] Figure 7 is a flow chart showing a data transmission method on a MAC layer 
according to an example embodiment of the present invention. Other operations, 
5 orders of operations and embodiments are also within the scope of the present 

invention. 

[0043] In this example embodiment, three logical channels, namely a fifth logical 
channel, a sixth logical channel, and a seventh logical channel are mapped with one 
transport channel. The fifth logical channel has a Priority 1, the sixth logical channel has 

10 a Priority 2, and the seventh logical channel has a Priority 3. 

[0044] In this example, the sixth logical channel and the seventh channel respectively 
have two PDUs in respective internal buffers to be re-transmitted, and the fifth logical 
channel has three PDUs in an internal buffer to be transmitted. 
[0045] As shown, a physical channel transmits a CFN value to a transport channel 

15 (S401). The transport channel compares the CFN value with a TTI value of the 

transport channel (S402). If the two values are consistent with each other, then data 
transmission to the physical channel is allowed. Therefore, the transport channel 
transmits a MAC_STATUS_IND Primitive to each logical channel (S403-S405). In 
response, each logical channel transmits a MAC_STATUS_RESP Primitive (S406-S408) 

20 to the transport channel. The MAC_STATUS_RESP Primitive includes a response 

field representing a data amount (buffer occupancy: BO) existing in a current logical 
channel, a response field (Is Retransmitted) representing whether data to be re- 
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transmitted now exists, and a response field (Num of Retransmitted) representing an 
amount of data to be re-transmitted. 

[0046] The MAC_STATUS_RESP Primitive of each logical channel is transmitted 
(or forwarded) to the transport channel and the transport channel performs the TFC 
selection process based on priorities and at least one data characteristic. The TFC 
selection process may be performed so that a logical channel having data to be re- 
transmitted has a higher priority than another logical channel not having re-transmission 
data. Thereby, the data to be re- transmitted can be transmitted first. In this example, 
the TFC selection process selects data of a logical channel that includes data to be re- 
transmitted rather than selecting the fifth logical channel having a higher priority but no 
re-transmission data. Also, since a priority of the sixth logical channel is higher than a 
priority of the seventh logical channel and both channels include data to be re- 
transmitted, the TFC selection process selects data of the sixth logical channel to be 
transmitted (S409). Stated differendy, when plural logical channels request a re- 
transmission at the same time, the transport channel performs the TFC selection 
process based on priorities of the logical channels. 

[0047] Figure 8 is a flow chart showing a data transmission method on a MAC layer 
according to an example embodiment of the present invention. Other operations, 
orders of operations and embodiments are also within the scope of the present 
invention. 

[0048] As shown, a physical channel transmits a CFN value to a transport channel 
(S501). The transport channel compares the CFN value with a TTI value of the 
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transport channel (S502). If the two values are consistent with each other, then data 
transmission of the physical channel is allowed. Therefore, the transport channel 
transmits a MAC_STATUS_IND Primitive to each logical channel (S503). In response, 
each logical channel transmits a MAC_STATUS_RESP Primitive (S404) to the transport 
channel. The MAC_STATUS_RESP Primitive includes a response field representing a 
data amount (buffer occupancy: BO) existing in a current buffer, a response field (Is 
Retransmitted) representing whether data to be re-transmitted now exists, and a 
response field (Num of Retransmitted) representing an amount of the data to be re- 
transmitted. The MAC_STATUS_RESP Primitive is received from each logical channel 
(S504). 

[0049] The transport channel confirms from the MAC_STATUS_RESP Primitive 
whether the internal buffers of the respective logical channel includes any data to be re- 
transmitted (S505). If data to be re- transmitted does not exist, the TFC selection 
process is performed based on priorities of each logical channel (S506). If data to be re- 
transmitted exists, then the TFC selection process is performed based on priorities of 
each logical channel including re-transmission data (S507). 

[0050] When the TFC selection is completed, the transport channel transmits the 
MAC_DATA_IND Primitive to the selected logical channel to request data 
transmission (S508). The logical channel responds to the MAC_DATA_IND Primitive 
by transmitting a MAC_DATA_REQ Primitive including data to the transport channel 
(S509). The transport channel may then transmit the data to a receiving end through the 
physical channel (S510). 
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[0051] Embodiments of the present invention may provide that when data of plural 
logical channels are to be transmitted to the physical channel through one transport 
channel on the MAC layer, the TFC selection is performed based not only on the 
priorities of the logical channels but also based on at least a data characteristic of the 
logic channel 

[0052] Embodiments of the present invention may be embodied in several forms 
without departing from the spirit or essential characteristics thereof. It should also be 
understood that the above-described embodiments are not limited by any of the details 
of the foregoing description, but rather should be construed broadly within its spirit and 
scope as defined in the appended claims, and therefore all changes and modifications 
that fall within the metes and bounds of the claims, or equivalence of such metes and 
bounds are therefore intended to be embraced by the appended claims. The description 
of the present invention is intended to be illustrative, and not to limit the scope of the 
claims. Many alternatives, modifications, and variations will be apparent to those skilled 
in the art. 
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